( 1 2m it tt * ft i c s l » r & $ n m b m m 



(i9) t»*soa<iBr*r*tttM 

(43) SBS^MB 
2003 *f 5 B.30 B (30.05.2003) 




PCT 



(io) m&'Amw^ 
WO 03/044868 Al 



(51) m®MVf-#m i : H01L 29/788, 29/792, 27/1 15, 21/8247 

(21) m&mmm^: 

(22) SetUSB: 

(25) SE?ttiiI<DSg§: 

(26) m&'&m<r>mm: 



PCT/JP02/ 12028 
2002^11 ft 18 B (18.11.2002) 



(30) Sjfctt-r— 2: 

2001-356549 



2001 ^11 ft 21 B (21.11.2001) JP 

(7i) mmA<xm£&<±T<Df§&mtz-Di\x): 

(SHARP KABUSHJKI KAISHA) [JP/JP]; T 



545-8522 *fiEJff AEDiniSB I*Bl2 2f 2 2# 

Osaka (JP). 

(72) nm%; 

(75) f&sas/asdA f*ii:o^t©^j: jg 

(IWATA.Hiroshi) [JP/JP]; =p 636-0813 ±%}U 
HS8BT (IS <r£ 2-4-1 3 Nara (JP). Sg ffl Jiff 
(SHIBATA,Akihide) [JP/JP]; f 63 1-0803 ^Si^ *fi 
miil^BT 1 0 4-B 2 O 3 Nara(JP). 

(74) ftSA: Si5Ht^ai(NOGAWA,Shintaro); =F 530-0047 
*IEJ&*BEmdtES^iS5TB 1-3 Si&Br/*-/? 
tf/U Osaka ( JP). 

(81) Ji^S AE, AG, AL, AM, AT, AU, AZ, BA, BB, 

BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 



(54) Title: SEMICONDUCTOR STORAGE DEVICE, ITS MANUFACTURING METHOD AND OPERATING METHOD AND 
PORTABLE ELECTRONIC APPARATUS 



00 
00 

o 




(57) Abstract: A semiconductor storage device 
having a first conductivity type region formed 
in a semiconductor layer, a second conductivity 
type region formed in the semiconductor layer 
in contact with the first conductivity type region, 
a memory functional element disposed on the 
semiconductor layer across the boundary of 
the first and second conductivity type regions, 
and an electrode provided in contact with the 
memory functional element and on the first 
conductivity type region via an insulation 
film, and a portable electronic apparatus 
comprising this semiconductor storage device. 
This invention fully copes with scale-down and 
high-integration by constituting a selectable 
memory cell substantially of one device. 
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■=E- V t bT\ MR AM (Magnetic Random Access Memory) tfrfoZ) (M. Durlam et al. , 
Nonvolatile Ram Based on Magnetic Tunnel Junction Elements, International 
Solid-State Circuits Conference Digest of Technical Papers, ppl30-131, Feb. 2000 
), 

w<D«k5&MRAM£rtf!Efc-r£ l^XD^^^^/^Wm^Wm^mZ 6 (a) 

%mm?&m$:m 3 6 (b) ic^-n 

y^ey-fc/Wl, °F^&£t9 1 1 irol^h^^v 5 ^^ 9 1 2£#pt*vH38|9 l 72*. 

^$£^9 1 1UMT J (Magnetic Tunnel Junction) T*«^$tbT*3 9 , f y h 
$9 1 4^LTil^i-5^tC3©R$^*tlft^l7-Kj»9 1 3ttV hffct 

S^hy^^gi 2(i, ¥W#£&9 1 9±{df^$ttfc:-*J-<«^^9 2 

o t hmmt ic «t 9 m^$tfc*5 , ra«9 2 0 <D-^{i^ */wg38fi9 1 7 

v^5o 
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mm.9 1 1 ic^^mM, k> , wr^jgj5t9 1 1 <?>}g^a£$#oi-<5 r t ^ j; 

5 QftfrtiZo 

~<D£?^ MRAM^^-yir/M^ 3^^T'fc5nJ^gfct9 1 1 .k, 3#£ 
^^T'fc-Sil^Ky^^^ 9 1 2 £<7}2o<7>IftT-{£<fc!9^&£nT^6 0 ^W/t 

10 3§K<D(1^ 

^mtem 1 2 m-mmvmmvmR&m^ xmm $ twt^ y mmft tz*^ 

y w©wHicg u^ojg i mmm(om^.±.\z.mmm^ i-xmi h^tzm 

25 fttzjmmffim.t, tmmmmm^\^x^^/\^m<Dmmiz.m^(btitz2-D 
(omttfrnt. ^*;\^mi^-hmmzifrvxnvbthtcy-vwmb. 
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tmmmm^-r^mmmt. my- hmmvmmxh^xmzffi&mmz*- s< 
t> . wm^^mm^mM^w^^m^m\,xt^^mmmmt>mm^^ 

o 

zft-tzmftimmk. mmmmkimtsti, m^-mk^m-^^zw 

£fd, ^ftm&cy-hmmzfrLxM&ztitzv'-bmMk, mv-bmm 
(Dmm\z.j&f&z^ wffi&imi-zmmzm-fzt^vmmfck, m*^vmmfc<D 



WO 03/04436;* 



PCT/JP02/12 >28 



msimwi<Dimftmn, mB^^vmm^<DT^mmmmmmx\ 

^-msbr^ i^y- YmmLt\zMf&t5ttV~- burnt, m^-b 
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2 o©Niy-x/ k i~r ^^Ei: x f£y-*/ K w >«idBaei^#?Srt-s y y 
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m 3 \ttwx<D^$mwmw: mmmm2) <Dm%<Dm$mmmxihz> 0 
m4\tt&w<D¥m$mmiWL mmrnmz) cn^nnwmivmxh^ 

zxDm&mxhz,, 

u<Dmmftmx&z> 0 

u<Dimmmmxjbz> 0 
mi 2itt&w<n^mmmm m&mmi) *7frrmt$<Dimmmmxhz> 

o 
o 

mi 4i»wn<D^mm?timm. m&<DMM9) *7frrm&<Dfflmmmx*hz> 

o 

6 0 
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So 

5 in 1 8 am<mm 1 1 > vm&m*mr* 

mi 9\**&w<Dqm&m£mwL <mm<mmi 2) tttm&nmmmr**> 

So 
10 S„ 

in 2 i&o®2 2««MoiNM«Ett^i Gm<^nii 3) om&mtam 

15 S3 2 5 ^U?EI 2 6li@2 4 OS^Ol£^iO«»fffi|g-C*, £ 0 

So 

20 029 tt^o^ffiKHI (moT&ttl 1 e ) tf^otHHIfiiiB'ttbS. 
B3 2tt^^fffil«tt (IUg«i9) OM0iB«WgiB-C«>« a 

« b 3 4 ttj^o^mffittSB 2 1 ) tmirimmm-***. 
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v.ti^ *^<D¥mwBMmm. *<nw£mAxm$mwsmz^x x mm 

ic&rto^x&tmzmi'tZo <c*5, WTteKMtefei^-Ctt, mwmft&x&^xhx 

v > u Gmfonrnmasi, ^xmm&tix^zmi&mtft. m^m^^m^^ ^xm 
mvxh^\ 

mmmm 1 

mmmmKm^^hfrZo mi (b) ^yir/wa^s&iiiT-fc-s,, 

rtf^^y-fe/Wi, nil (a) ^f7^^/^6 0 i±(^Nf*WB 

6 0 2rt»C^$tL^PSttfcfftffi«6 03^ ^*16 0 2rtl:Plj£|^i6 0 

o 3 1 Nwaxsm 60 4 1 (DMR&mi rmtztnz* * y 6 o 5 1 > 

^ y^fgffce 0 5lc&u PM^6 0 3_kto|&itig£6 0 6 Zfn^xm&Zth 

pmtmmmeo3titm^^thfzm—<Dwm6 0 7t^m^x^^ 0 3^ pm 

6 0 3 0^ffitCttffiiH^feJR'> y IM* KIR 6 0 8 d^Kfifc SttTfc 9 , rcD^ 

^604 (Dmm^mmz&mis y im kjr6 o 8 tmj&£tix& n , c<m®l&& 

I^yt-f KJR6 0 8(C«ia^6 0 9 bdS^KStfCV^o IS&6 0 9a, 60 9 b 
1 2 Sr^U'CiBJSlL^jfeJRv'i; ^ K6 0 8 Idg^cStlTV^, 

mi (b) ^-tj;?^ psan^6 o 3^B#fi^ox®i6 o 

7 To^fi, ^ l-os t> , psi&gH£% 6 o 3 <»ffitt&-e£>o r 

^^y»6 0 5©TO^Il P^fflftAfcfco-O^S. ®I6 0 7I1 

^6 0 7 £ ^(^m@6 0 7 W^UC^/fcStifc (®^6 0 7 O^fcJ&ftSjxfc) 
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Atn. -mmeo 7 t**rvmmft6 o 5 t(om^-xm.^ti^itL&\z^^x^Hc. 
±/^mmmm^i lt ^ ^ v ^ zmrfttzm&i^ mm 6 

0 7$ry-K^6 2 2C > *f6 3 lO-f^t'y M&6 2 3 

c<z^ y -fe/Wi, PWc^6 03i, NM&&1W6 o 4 £ , 51^17- Kg* 

mmwzmmm) tLt*j< iii6 o 7<DTiiPi^*T?fc^ ^tz.^ p 

stttfcffi« 603i: wmmfm 6 0 4 £ (D P Ng=3^i£^ t & 9 % iS^ 

6 0 9 a £IS&6 09b t^^lt P Ni»frmL75>$mi\ ffiittt UTfi^ 

PMfet5:^6 o 3 zmmmmt l-c, Nsawgt6 o 4 iz.m&m i,mt 

i*6 0 5rt(d^ib^„ P§iJAtm^6 0 3?rS^«BEi:L.T. Nlteti 

, m^zmme o 7(CiEaEE^Ri*D-r5r < ttc: £ t«9 N ^^^/^^ n®^^ ^ 
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tie o 7 tmktzffi*:. mffi*mf\c< <^zmimx-mi&u mffitt&m-z 

fgffc 6 0 5 <D±&&mt>ti:\i*z. k 7jW£ Lv \ ^<D£o &6E@icJ; <? % ^??y-7 
7^612 £m@6 0 7Xtt=>^^ hZfytfQ 1 2 t * -t y 6 0 5 £<D£g 

>ia^6 0 9b t tfM3fe-fZ> Z. t &V5±1rZ) Z t 5 0 

mnmmM&Micxzisy-v-'f wz£<oMf8rtz>^t&X'%, pmbffl.mm6 o 3^. 

h S8HW> v ^fti-e <t v \, 

**5, flB»6 0 9 a £ P£!ti£#««6 0 3 t OgS&fo HI 2 ic^rf-J; ? fi5St^ 
&J|->yiM KIR 6 0 8«tflC PS^IfcMc6 0 3©^NSa«&«tf6 1 

ISSOJgflB 2 
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xpmmm&8 0 s^mm^ts.^^ ^m^h^ m^(n^msmm$.8 

^e^fetc: J: 9 , 2o^^ey 8 0 5 <Dtt^tii^ 
®3LLXlgefom-tZ.k\Z£*), lo^*yt/U-?2lfyh (4 fit) Off 

y ^S^ftlc 4 WsnWM%:?f7t& l 6 fit (4tVH <E>lEitris-c# , lo^^^y 

S*y*LS I tWIStt^^y <t Ir^lltLTF PGA (Field Programmable Gate 
Array) ZmtftTZ i>(DXh *) , ^T^0t^9 0 2asglJs^/£&ftTV*3. 
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9 0 3 ^^/UfWgc9 O l±^- hi$&$ilg|9 0 4^UT^ftbtL^y— hfl; 

^19 0 5^, ~<7>y— hm^9 o 5<Dmmx'h^x, ^m?mi&9 o 2 tttwtfmt 

9 0 3<D-^5<t^Scfcp^IEtt$tl,fc2 0(0^^y^|g^9 0 6 tfrbmj&Zth 
M^NS^Wi D tifK^A^fcv-y 3y|T*^ ^^^/m^9 o 1 

6 2, ^=^^$£9 0 6 3) tci^^^n-c^^, a^s^x., <mi-zmm 
ss^^tf^ «ng^n^9 0 2^ rat^^fi^fl^^x.^^^, m 

Z(D*^V ^ y mm. 9 0 6 ic^x. J: o TrI^^^ 9 

o 2 (Dma&mikis&z z t z>o Mttmtaz, * * v mum 9 0 6 \zmx-bin 

- h®&9 0 5{W^P>^i-^(Hl'!) w^«#iaoT, ^£irtf»9 0 2 ttfcffc 
9 0 3i©WtTU feifc«<9 0 3 b?-**/i>m&9 0 1 £^T*m^«*X 
£o *:<z>«Sf&6s» pj^}g^:^9 0 2(D^ii:ic«i:oT^bi-6^<b^J:9, 

^9 0 zti^<DWfr^mmctj:^x^mm®.9 0 2^^ki-5*r% mi±£ 
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2 <7>1Bttl*$R&3ifc&»C, 2 oblige 9 0 3 mcm^ZWfc&k UT^ffi-T C £ £5"? 

# 6 C pEBsswfc 9 0 2 a\ NS^s^iEW^s^, 9 aa&^isfcas pi 

J&^BBtt^^y-fe/i'irUT, Hi 5 (c) ^UU^M, 1 _hlc, y— 
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±, ^- HSI^Uy-V K W ^5*7*3' h^tifcMOSFET^ 

y * y mmte~JD*-/i&A (N^^mm^^-mm t jzm xix t> 1 t> 

Lfc^oT, Z.<D**rV±Sl>Xi^ ^Wmtst^V <MZ.\i£ % EEPROM^FL 

ash) \z.&^x*%ti:fflmbti:z>mn2:&*kK-f. mm3k*tmm2m&&mvz> ! & 

b&XtZo 

£1\ El 5 (a) lC^\fc?^ ^^Stgl±^ mi-6nmgt^>y = 

htemm 2 s.^mi¥ 5 0 ~ 4 0 0 n mmm<n# y ~> y =1 ^ x 
# y *, y = ^ t AiK^^jH > y -y-^ KoawMixwwtf y > y = ^ <t &jr t <z>«/i§i 

m^x. f- h tmm 2 1 n^±\^6m ux , us (b) tc^-r«t9^ #<b^ 
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¥mftm&i±.±m^ \.W2 o~i o o nmmm^v ^^mmfrbttzmzm 

fi. 1X10 16 /cm 3 ~ ixi0 l8 /c 

m\ ZtbiZ. 1 X l 0 l6 /cm 3 ~5 X 1 0 1 Vcm 3 <75|£iaOTM#I^SrWbT 

*tm<nmtz&5<:z.£fcT*z. ^ysp-m, ^^y^m-«^iiA$n5tc+ 

^5l^^T^L^^1g^:M2^/ / -fe:/U§iW^tt^ J E-y (MR AM) £WMc, 
f^cl$&^?fi§te^ y tLTEE PROMi5fc5o 

EEPROMit !H 6 (a) tC^bfc <£ 5 = V h n — tuff— hB. (CGL) 
^SHfcSftrT:^** (STr) y-Ki» (VVL) fcgSgtefu »f 
8$g (MF) ^-f^^^y h^^^> (MTr) t<D2^><D h7>i?X?\Z.£*) % 
^^y-fe/M^^^nXV^cO^LT, ±KWBt^^*y-fe/W4, -BI6 (b) 
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W(mmznffim&mkz&z£iim&£tix\,^z> 0 ^tz s i^<d^^v±/^k *t 
mikmfc^wMtzfitc i -D(D^t. 2 ^<Dtt3mmzmk&ft,tL 2 o©» <t , y 

$<<C?>fcV*BI6 (a) lC**U #$£WX\X KHD-tMZttl-XV—^Ml&XW} 

1 #<D!7- Ki^t?i-tP#^fi, !7— K*aSn*8MKe»^i Jt^T 1 / 
n(Z>-fe/Ui&^r®Slta(i|/h-C#5S&^ft5fc-5. (1216 (a) <h , * y -fe/u 

h (2 ft) <Dtim£faiLT^<5 0 m^tu HI 6 (b) Til, !7-Ki&l;£-ei 
o(D7«- : ey-fe/^1#j5feLT*3'?, lo<Dp<^ey-ir/u$?fc«9, 2t>F (locoy-h 

mm (v—h*m (DmmKmffi$ffim&hz>tM^ 4mcD\m^umi,x^^ 0 o 

£•3, T^yirA-i: L"C 1/2 (17— Klfcjs 2«fl^:) ©iM^j: 5 . 1 fcT 
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fx 117 (a) ~ (e) ^ ^ y r i ^r* 

fllaJi, HI7 (a) ^i-<fc9{-, t^Vmifeftte. ^lfl-2 0nmgl^>y 
= >^^4 1, SU?2~1 OOnm»>y = >-^fbJg£4 2, Kf5~100n 

£fc, ^y^frte, III 7 (b) 1£tjW-«£5K:, Ilf l~2 0nmif(7)->y a 
>®tfb^4 4 > ^J¥2~l 0 0 nm»'>y ^^Mi[M4 5A^^^ONitJ;o 

£<M~, P^y^ffe IU7 (c) iZTfrfX?^ )i|l-2 0nm»>!j 
= ^fc§£4 6, )^5~1 0 0 nm»->y =»>^lfbK4 7*»e>jfe50Nl»Cj: 

, ->y =i^mtfl&4 6t->V ^^fldBU 7 t«rAtv#x.Tt><tv\ 

^^y^^, 1217(d) lC^-r«t5(-s 1 n m~- 2 O n m»y 
y = VBftfl^/5»fcft3iffcfWR4 8Sr^L-CBS?l 0-1 0 0 nmlS<0^!J'>y = 
^^•b^^^n-x^rv h 4 9 «fc o T?fM $ tLTV t <fc V \ ft 

££>&C. p^y«g&f*«: % HI 7 (e) <&«fc5t^ Kf5-10 0nm»v'!]3 
>*fl*k ->ya>SEflA iiJ^miW^i^<W^'bft5il^l4 8 lfcJ:o 
T3Kfife$ttT*59 % ^<D^mm4 8 1 fid, v-tj =vftif(0^mft:A^ftS Ky. 

1 ~ 8 nmg|) ©7D-f^ h#«E£4 9 1^1 Oj^±#ftfc£;ftT 
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k mum, mm#mm tmm<ommmh^<tx mm*\m$m 
mm i ~ 6 n mg^©>' v =» >««du±-> y = ^shs^uk*^**^— M&nag 

l 4 ^tty- httifi l 7 asjg/£§;Jx-cv^. MH l 7 &wcmm l 2 % 

1 3 tj—^—^yy^xteb-f, 7-hm&\7xm<vfrt&^\*;vffl$. ms 
f\ 7 i) &t>?t)nzm£tix^z> e r-hm&i 7(ommz\±s mffizwrnxm 

7*y7^ZZ.l:\z.l:Qtim&1d&rzittbs l^ll O-l oonmM 
l 6 asgefi LT*> 0 , y-mn -CflltoiT/iv 7 l as, 
# t ft 5®^»^>^c < «k t>— ^5^— 7 7^ LTV d <t T*$>3 0 

z(D^mmm&<Dm%&mftjim&. @9 (a) &uqgi9 (b) tm^xiam 

a) izifrfxo^ mi<D$mmi$i 2*y-xmm^ m 2 <n$mm&i 3 srKi/ 
-c^mmti-^o wan, jgi<7»fcfg}?£i kcov, $&2<D$mm 

%L 1 3 (c+ 6 v, hflgfg 1 7 (c+ 2 V5flttitf*UiJ:v \ r. (7? «t 5 &mffi3H$fc 

IS 
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EI 9 (b) (O^nM^ l2^tWl3^y-^lg^ ^l«Ii|12 
2{C+6V % 7td+2V^^Di-tbtfiV\ r^i?^ « 

«tB#t ^^titw 1 5 \z%mzfhtcmm.*m^m-w&. m i 

*5lt5S?fli(DtIll K W t°^^7 LTV >5 fc*\ K W >"ffii5fc}c 
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m&mz l-ci^o *:<otz.#>, ^xr\m.^ y— k^v **-zficm-zwm 
011 mi^^mi 1 5 (oiaitif ^^tb-f-fcfetcB 2 (ommm 1 3 £ y — * 

aj(fR^s 1 3 icfstt£;ixfdim£^ttj-*i§£\ s$ 2 <Dffim$ 1 3 ^y-^m 

o 0»J;U;f, ^f2©J£»gS«l 3M^x;H ItCOV, $bl<D$mffi$.l 2H+2V 

, 7^+i v*m\rtrtw$.£\,\ ~(D£oiz^ wmz&mi 5\z.mmts 

1 7 -CflHatwfcV v^-\r */H?W£tc:fcV 15,16 co^jm^-o 

it) fc'&hMo TcfcU hlSl 7 tS^v^t^/«7 l 
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^ot, -h^^ct v fx tmm vm&imbin,* x ? t % hmmi 7 xm& 

4X<Dme> (b) tCfe»t5 20<D^^<O^S^b3tt^b$ii-5widS-e#5 0 

3! 1 ©ifcftfc©* 1 2 ^jEWE (0!|;t»;& + 6 V) % l?x/HllC0V 
e>^-htil7lcAiffi m*.t& -5V) SrB«imuiJ:i\ l<oi#, ±IS 

21 



WO 03/044868 



PCT/JP02/ 12028 



? ^/^mm 1 1 tti^-y h /udsfg^i-^o yu^oma*- 

$^.timSrm^f5»^, 2»OE«E m*Jt£. +5V), fg2 

©*aWBtt 13C0V, ^-Mffil7 <{«x.tf , -4V), ^x;H1C 
EfJI (#lx.fc£. o. 8 V) &%]1jattui£\<\ C©^ I lb%2 Vfimm 

tdJ: QlJUM&tiXTfry b=^u? hu^bftS. ^<D^^ h^u^ h o vfi x PNg^ 

^toy-nil 7*-f6]^§itw*tt, w&zk, mmvmmi sk*— a/sa 

Cl com 2 O^Sfetc J:4xf^ * a/n l t m 1 cDi£ft^ij£ 1 2i:©P Ng^CfcV NT 
1 <Dfctfc^ 12C+6V ^rTO U/iimi^ ftri>o tztK % 2 cO^^&TIi, 

m^^^t^a 0 rcofcfe; i ify b&tz>9<D&jmm&'h£i,x. *mmzm 
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91 L7b&\ P f-^^/i*^»^tt^TW^«E(^-^S:K*Hci-5 r Kick 0 m 
^»SOI (Silicon on Insulator) fflSitSWll, HKWtCPtHOfll 

zcD^mmmmma. ymftmm s 1 jd^sjMMMBfi* 8 3 *u $ fe 
i-t(7)±(:so 1 jfa^/&$*vcv^ 0 so impuu*$mmi&i 2, 1 3a«c£ 

*mtZ> 0 £fefc, W%1 2, 1 3 t^!l«8 2 iiD^Mf l< 

z<Dmfc<DMm<n¥mmzmmmt±. mi 3^-r j;?^ a^^i 5,16 
£ 1 12, 1 3 i: ©ng^ his&n^ 1 4 frjmztixmm 
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P^^-h«fe»Rl4^J:t) % <m«#«^»J^n, «iWlt«rlPl±$-e:Sr- 
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mms~2 0 nm^->y ^>-^^5 3&lflg|/92 0-1 0 0 amggOi/D 

20 =i >m\M 5 4 ^^(Dim^mmrt^o 

ft*5. EI 16 (a) hWMl 7<D/<#— y=y^!B(D^:Itiit5^ h 

y =>-®?{b^^>y =t>-^^ x ^5vM*cvDfe^j:-5i«m«^^^y =^ 
^cv^r, ini6 (c) iC7jk-r£?iziyy =i^mitfm5 4rtj*/v =i>m<KM5 3^ 
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~2 0 0nm) Uh^^^^y ^SrfT& 9 ^ tKX 9, ^— MM&i«t;tf> 
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mo^m 2 

y =1 i^ftJ^8 1.83 fcj***LT«lfife$n5£Wl44, HJ6<&J£*i 1 1 O^ftfBtt 
*&SH-5, IMi8 2^ ^3^1^8 1, 8 3^^fcONO 
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*T> HI 2 1 (a) ^^-Tipjc, 5N>{*®RrttcPSf<o^*/n ft 
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?rtoy-VKK^«, 1 0 18 cm- 3 to^«g^to^x/ui:^ 
tM^o 77^ /v@&&Mjfcrz r. % y— Mil: 1 vEfrto LfcB#<Q K i/ 

/ K W ^ro-MT^^x/i/^GN D , N$l<D y — ;*/ K W >EB£tf>fifc*r§: 3 
— K W ^%L<DttlJj% 3 V fcSSS&r 5 fcft"C> 3 V \Z.WCfe Urc^O y — K 
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faizi%xfz>im(nt^y b%k an^-grf) ^h^ a m23 ( a > ic^x, 1 
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) 1 9 O 7 £ !7- Kilt (y— 1 9 0 3 P^^mit^Pm 1 9 0 4 ^&£;h/CV > 
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^y^ffci 61,16 2tci^^,m^^{mi-^^ (^v=i>m4tim 

1 4 2) ft, tfcifc^l 1 2, 1 13i:^W-^-7y^LtV^ 0 Cl^T', 
2h-^<— 7 yy-TZ t Ji, CTcm^c 112, 113 <D'J?t£ < £ t>— $B<d^S£±{;i, m 

-rz> 0 1 1 Hi¥^H*Sl£, l l 4«y-h!&m 1 1 7i±r-bWSL 1 

^yttffilffcl 6 1,16 2lC*Stt5«ffi£fiW*««l 4 2tffiWl 1 2 
,113 ^^-/<-?5fm:i:l:J:5a*iRWt«. 

H 2 5 fi, EI 2 4 O^TiRiJ^^ ^ y afig# 16 2 ffiiaatoifcfcig-efc 6o W 1 fi^— 

^•t^/ug^coOTSicjott^^^-y^^l 6 2C0ffiSr^U-CV^5*s % ^y^ 
sgftU 6 2 ©5 =*^mkMl 4 20^- h®Sl 1 7£^fdR"J<0^\ ?— 

bmmi 1 7^^gtJxfc{RiJ<D^^y^tg^l 6 2<«£-§Si:LTVN5fc#>, *^-y« 
1 6 2 Otg£ W2 £ UT^LfCo V 16 2 £#31$^ 1 1 3 i <D^- 

— •77'iliW2 -W 1 -C^$tl,6o ^(Cfi^^r <h (i, ^ * y mmft 1 6 2 (75 
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£ 1>— y— KW 7 UV\ 

id&Lfc^V;*^ ^Ia- ^3>©^iJtt, W2£l OOnmi^U 
W 1 %mfr\fek U6 0n mM lOOnmi Lt\ y -=& V ir/UT W £fER Lfc 0 
WUSeOnm^ ~>V=Hsm\Ml4 2kmtfmi 1 2, 113ttiBJSHff 
£ Lt 4 0 n /<— 9 y7"U Wl^lOOn m(D^^ N KfHttt LT;*— 

^Itbfcy-^ ^T-tt^L-C, Wl SrKtHtt U6 0 nmk l,tz%&<Djjfc 

f y hfcfcO 1 O 0^-y#OTT*fcSC:^^*LV^ Wl =W2T13\ CCD^ 
Sr^JlSa^-C^'iit^tdS^ofco SOfrfbo#*^jftU5:*£\ W2- 

Wl >l OnmffcSCi^J;!)^ Li % - ir^JW bfc„ 

^^UWl 6 1 8 1) KfB«$ftfctimo^WLf*, Hi«6 

£ 112 £y-;*m*§£ U 1 1 3 £ K W LT 

+ -y ^/^m,^ <d k w Mile t">^^-^ M&i&i&tz mm*, u v > 0 -r 
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<^fc<5 ^3 ^SM UK 14 1, 14 3 
&£3V vcv^ 0 ^ y aig^«r(*^^^^t ^ £ K J- 9 «ffifo1ftfc& 

^LfcJ; 5fC ^y«|gfl;i 6 2<7>m^l*£ffllll 4 2 a y-MWll4g 
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I- J: 9 s «ffitS#ffll 14 2a (C^$tt^m^O#S(C «fc 9 ^-fer y 1 7 IT' 
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im 14 4<D? t>*7± y bfm, 17 1 ±Og|3#) $Ta tl>^ <L" £W£ U \ r <Di^ 

fc*5, ll^^SI 14 2a O^ffSr^i-^ m^^F^l 42a T«li 

i('>^ 1 4 4 <d o -tb*7± ? him 171 ±<dm&) (Dmm-*— mzu 
w-rz -bic£<o^ ^^m^mmt)^mm^m^m^hMmm^x<D^m^ 

nm 1 4 2 a T^fffei^(D^^f:fttifl;W^:^ 14 2a 0**j@^fil 
«WJSt5ri^#5„ rtllCj;^ ®#{^^14 2a{C^f>tlfc«it 

k «fc 5 is^-t-s m^^o^^mwjm- a c t a* nrge t % 9 > > * y i&ho* * 

MM<DMWi l 6 

w 03£8£tf>7Mte, $St£# 16 2 14 2^129 IC^I"* 9 

fc, Bfr*&— fcjBS*T\ hi^t^l l 4<^®i:WmTtcBB§l$n (fcfiPl 8 1). 

y-hmni i 7ffldffit«mT^ieii$nfc (£m 8 2) t^^wlt^ 

1 7{CJEmBE^^D$tLfc^W^ ^y^fgfrl 6 2^t'(Dlt 
1 8 3 <D X 0 JC % i/ya >^{tJK 1 4 2 £ 20 (fcfll 1 8 2&U$;EP 1 8 
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(Xfi^MiS^ tSrRSTSIfeBffll (Vl/=>iWUUtl 4 1©Ht7ty 

1 7 1 _b&gp#) & $ ?> ^t?^ t mtt. u \ r (Dtmm^ «t 0 , m^m^^^g 

ffimzmt &mxztmm o> y =1 14109 vwmin izmvtz 
^mffifr^£thxmm.ttm&>mt-t% z t zmit u ^^lEtt^g^ftMtt^ 
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mmmm 1 s 
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fcSo ^fc, 9 2<DPSJco^F^^f±, mz.y£* 5xio l6 ~ixio 18 
^^ct9^ p^iii^^i 9 lzm-tz^ttzjiV)^ mmmi 1 2, 113 
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tifcsoist^^u\ H^^a^xtt^^stt, fo%*m3nzwMmz.gr 

r * tf>v >i" tuT-foo T t> £ v \ 

t> <t v \ &*5, a ^stm^i*. Locosi, h \s>"?mm. s T I jggm 
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